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ABSTRACT

Over the last 10 years, training has become a very

important topic in organizational studies given the
importance in increasing employee competency in

organizations to be competitive in the market environment
of the 21st century. The goal of this study was to

evaluate how metacognition (knowledge or cognitive process

that monitors or controls cognition) helps to predict
training outcomes through learning adaptation. A sample of
117 CSUSB undergraduate students participated in the study

to assess the impact of metacognition on their training
performance and adaptation to the learning environment.
With their scores on learning style and metacognition

recorded at the beginning of the experiment, participants
were randomly divided into two groups which went through
two different trainings with different learning conditions

(visual and auditory). Participant scores of training
performance were then recorded through a performance
assessment quiz. The results provided some support that
metacognition impacts performance after training. However,
the hypothesis regarding the impact on metacognition on
the adaptation of learning styles to the environment were

not fully supported. These results suggested that the

difficulty of the training may be an important future

iii

variable in determining the impact of metacognition. This
study contributed to the exploration of the value of

metacognition in organizational training.
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CHAPTER ONE
INTRODUCTION

In the 21st century, organizational training has
become more and more important to organizations as a

result of increasing needs to enhance human capital,
driven by an unprecedented competitive market environment.
In order to increase their competiveness, organizations
try to employ different kinds of training to enhance

employees' knowledge and skills in order to increase their
organizations' efficiency and productivity. According to

Goldstein and Ford (2002), training is defined as the

systematic acquisition of skills, rules, concepts, and/or
attitudes that result in improved performance in a
specific environment. Previous research from Konings and
Vanormelingen (2010) shows that training is positively

correlated with productivity and wages. Moreover,
Nikandrou, Apospori, Panayotopoulou, Stavrou, and
Papalexandris (2008) show that training positively

predicts firm performance moderated by national and
organizational characteristics. Given these relationships

between training and the key outcomes of the
organizations, training is certainly an important topic in
organizational study.
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However, even though training can be beneficial to
organizations, in practice, obstacles in aligning training

need assessments and training activities may lead to
diminished outcomes (Van Eerde, Tang, & Talbot, 2008) .
According to Van Eerde et al.

(2008), depending on the

utility of training activities, training may lead to

improvement of organizational outputs only if they are
done properly. There are many factors of training that

need to be better understood and developed. Previous
training research has focused on training need assessment
(Van Eerde et al., 2008), trainees' readiness and

motivation (Goldstein & Ford, 2002), and national and
organizational characteristics of training (Nikandrou et

al., 2008). There are many areas to explore to improve the
outcomes of training that have not yet been explored.
Among the factors that impact the outcomes of
training, learning has been one of the main focuses-in

recent training literature. Kozlowski and Salas (2010)
highlight learning as the important core part of training.

They point out that, in the current rapidly changing and
unpredictable global economy, knowledge and learning are

critical sources of competitive advantages for
organizations. Given its importance in training and

competitive advantages for organizations, understanding
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learning is an essential part in improving organizational

training. As Goldstein (1989) states, there is not yet
enough information about learning for either a research or

an implementation agenda. This project will extend from
previous research to more closely examine how one factor

of learning, metacognition, influences the learning
process in training and in turn contributes to improve

training outcomes.
Individual Differences in Learning Style
Robertson (1985) reviewed research in cognitive
psychology conducted over the past 30 years. He examined

how people reason and make decisions in different
situations and environments. He concluded that people show
significant individual differences in the information
processing strategies that they use during problem solving

and other decision making activities (Robertson, 1985). In
other words, he states that people differ in their

cognitive and learning styles.
Resonating with Robertson's view, Sternberg and Zhang

(2001) state that there are individual differences in

learning styles. They refer to learning styles as "how one

prefers to learn"

(p. vii). These authors reviewed a

number of previous studies focused on how individual
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differences in learning styles impact performance.
According to Sternberg and Zhang, apart from individual

differences in abilities, individual differences in
learning styles also have an impact on people's success
and failure.

In Kirk and Mulligan's (1996) conceptual article on
how to improve student's learning in school by developing

their creative and nonlinear thinking, they state that

left and right brain dominance can also result in
different learning styles. They describe that there is a
difference between left brain and right brain thinking.

They state that left brain is characterized by the ability
to be objective, abstract and analytical (Kirk & Mulligan,
1996). On the other hand, the right brain is characterized
by the ability to be creative, divergent, subjective, and

nonlinear (Kirk & Mulligan, 1996). By stating the
difference between the left and right brain, Kirk and

Mulligan contend that different learning styles vary

across individuals because of the developmental
differences of the left and right brain.

In Sousa's (2006) book How the Brain Learns, he
reveals functions of different parts of the brain.
Moreover, he gave a clearer picture of how learning styles
vary because of the different nature of the left and right
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brain. According to Sousa, the left brain processes

information related to speech and numbers, while the right
brain processes information related to patterns, pictures,
and places. As a result, people with left dominance tend

to prefer using words, letters, and numbers in the
learning process. On the other hand, people with right
brain dominance tend to prefer to learn by using pictures

in the learning process. For example, learners with left

brain dominance are better in absorbing material from
lectures in which material is written in words and

numbers. On the other hand, learners with right brain

dominance tend to remember facts by visualizing a picture.
While there is some debate about the utility and possible

over-simplification of the left and right brain

distinction, Sousa's work highlights individual
differences in learning styles.
Categorizations of Learning Styles

Kolb (1984) proposes four different learning styles
based on four basic learning modes in his theoretical
proposition. He defines the four basic learning modes as
concrete experience, abstract conceptualization, active
experimentation, and reflective observation. According to

Kolb (1984), concrete experience means looking at objects
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in raw details without any change. Learning how to play
pool by hands-on experience (i.e., actually playing) is an

example of concrete experience. Abstract conceptualization
means looking at objects as concepts and ideas, turning
raw details into an internal model. For example, for the

abstract concept of dog, people form this concept of dog

by collecting characteristics of the animals that other

people call dogs. By the collection of the raw details

that are common to different types of dogs such as
Airdales, Collies, and Chihuahuas, people turn these raw

details into an internal model of dog. Active
experimentation means using what someone has concluded and
trying to test it in an experiment. Following a chemical

formula to perform a chemical reaction experiment to see
if the chemical formula is right is an example of active

experimentation. Reflective observation means using what

someone has concluded and observing to see if it works.
For example, after someone tells you the sun rises from
the east in morning, you observe to determine if the sun

truly rises from the east.

Kolb (1984) also defines four types of learners using
different learning styles: converger, diverger,
assimilator, and accommodator. According to Kolb,

convergers tend to use abstract conceptualization and
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active experimentation. While they are particularly good

at solving problems that require logical thinking skills,

they are weak in interpersonal skills. Interpersonal
skills are skills people use when they interact with one

another, including active listening and tone of voice.

Convergers love thinking independently and testing their
ideas on their own; they have less chance to interact with
others to develop social and interpersonal skills.

Divergers tend to use personal experience and
observations; they tend to make sense of the situation by

organizing experience and relationships between different
experiences. Assimilators tend to use abstract

conceptualization and reflective observation; they tend to

be good at inductive reasoning and focus more on abstract
concepts rather than people. Accommodators tend to use

concrete experience and active experimentation, while they

tend to take risk, take actions, and solve problems

intuitively. Kolb states that these four basic learning
styles impact behavior and performance in difference
situations.

According to Witkin, Moore, Goodenough, and Cox's
(1977) theoretical proposition, learning styles or

cognitive styles can also be categorized into field
independence or field dependence. Witkin et al.
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(1977)

state that field dependent learners' perception is
strongly dominated by the surrounding environment. On the

other hand, field independent learners experience items as

separate from the surrounding environment. They state that
field dependent learners prefer external cues while field
independent learners prefer internal cues in organization

of behavior. For example, according to Witkin et al.
(1977), field dependent learners take "the faces of

others" as "the primary source of information about what
others are feeling and thinking" in contrast with field

independent learners (p. 10).
Gully and Chen (2010) review past studies on how

individual differences determine learning and training
outcomes. They reviewed and described how the learning

style differences in field independence or field
dependence affects people's behavior and in turn affects
training outcomes. According to Gully and Chen, highly

field independent people see objects as distinctly

separate from their environment and are better able to
develop and manage cognitive restructuring skills. On the
other hand, highly field dependent people tend to see
their surroundings in a global context and are often

incapable of disconnecting specific objects from their

environment, thus they are less able to develop and manage
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cognitive restructuring skills. Moreover, field

independent people are less able to develop and manage

interpersonal skills, while field dependent people are

better in developing and managing interpersonal skills

(Gully & Chen, 2010; Gully, Payne, Koles, & Whiteman,
2002). Therefore, field dependent people are better in

pleasing a crowd or audience with a speech or

communicating ideas with others in group discussions.as
they are better in interpersonal skills, such as giving
appropriate eye contact or using body language to deliver

messages.
Given the differences in cognitive and interpersonal
skills, field independent people and field dependent
people also have different motivations in learning. Witkin

et al.

(1977) extensively reviewed the differences between

field independence and field dependence and their

implications on education. According to Witkin et al.'s
(1977). review of field dependence and field independence,

field dependent individuals tend to be considered more
tactful, considerate, socially outgoing, and affectionate,
while field independent individuals seem to lack of

concern for the social aspects of life and to appear more

cold and distant. As a result, field dependent learners
are more attentive to prominent information from the
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surroundings, while field independent learners tend to
focus more on inner perceptions than their surrounding

environment. For example, field independent learners

prefer to study on their own before examinations while
field dependent learners prefer to study with a group of
colleagues.

Fleming (2001) proposed another way to categorize

learning styles in this theoretical proposition. Fleming
categorizes learners into four categories: visual
learners, auditory learners, reading/writing preference
learners, and kinesthetic learners. Fleming states that

visual learners prefer to learn information through
pictures, diagrams, graphs, flow charts, and other

information normally presented in words. Auditory learners
prefer to learn information through aural channels (i.e.,
spoken words), such as listening to tutorials or talking

with other people. Reading/writing preference learners
prefer to learn information through words, including

books, handouts, and summaries. Kinesthetic learners
prefer to learn information through real or simulated
practice.

From the above literature, a number of different
categorizations are proposed by different researchers.

Despite the differences in categorizations, researchers
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agree that each learning style has its own advantages and

disadvantages in different situations. For example, people

using visual learning style are better in learning with

visual aids such as powerpoint presentation but weaker in
learning by listening. With different advantages and

disadvantages, different learning styles' effectiveness

tends to vary in different situations.
Learning Style's Flexibility and Adaptations
in Different Situations

Researchers note that learning style is an individual
difference that is susceptible to change over time. Pinto,

Geiger, and Boyle's (1994) longitudinal study of changes

in student learning styles suggest the learning style
preferences of students are susceptible to change from
time to time. They observed the changes in student's

learning style within a 3-year period. In this
longitudinal study, they found that learning styles of

students actually varied within the period. Previous
research also suggests that learning styles are adaptively

flexible. In Mainemelis, Boyatzis, and Kolb's (2002)
theoretical proposition of the experimental learning
theory, which is a holistic model of the learning process

and a multi linear model of adult development, they

suggest that learning styles can be adaptive and flexible.
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Mainmelis et al.

(2002) state that learning styles can be

changed accordingly when coping with variability in
different situations and solving different problems. For

example, people who tend to use concrete experience and

observation can also use abstract conceptualization in
learning a concept, such as what constitutes the concept

of dog. Moreover, they can also employ active
experimentation when they try to use a chemical formula

that someone has created and try to test it in an
experiment. In the study, they found the four different
learning styles have different degrees of adaptive

flexibility. They found that individuals specializing in
abstract learning style are less flexible learners than
individuals specializing in concrete styles. This research
brings an important message that learning styles are in

fact changeable and have adaptive flexibility.
Relationship between Learning Style
and Learning Outcomes
The most critical reason that makes learning style
attractive to researchers is undoubtedly its impact on the

learning outcomes. A number of previous learning studies

focused on the relationship between learning style and

learning outcomes. In Sternberg and Zhang's (2001) book,
by their conceptual review of previous learning style
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literature, they stress that differences in learning
styles have an impact on learning outcomes. They also
contend that apart from individual differences in
abilities, learning styles are also important factors that

impact performance within both academic and nonacademic

settings. By analyzing theories and concepts of learning
styles in the past literature, Sternberg and Zhang (2001)

conclude that differences in learning and cognitive styles
actually contribute to individual differences in

performance more than individual abilities. They contend

that field dependence and field independence will lead to
difference in styles of processing information and types

of motivation (intrinsic vs. extrinsic), which in turn

contributes to influence on learning outcomes.

Kinshuk, Liu, and Graf (2009) studied students'
behavior and performance in courses mismatched to their
learning style. In the project, they divided students into
three groups, where they were presented either with online

courses that matched their learning styles, did not match
their learning styles, or used multiple styles. They found

that learners need more help in mastering mismatched
courses. This suggests that learning styles have an

interaction with students' performance in the course.
Moreover, this research also highlights the importance of
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matching the learning style with the learning environment,

because mismatch between learning style and learning
environment will lead to negative impact on performance.

Hsieh, Jang, Hwang, and Chen (2011) studied effects
of teaching and learning styles on students' reflection

levels for ubiquitous learning, which is any kind of

learning in which learners can have access to information

almost anywhere and anytime in different contexts. They
found that students who received a match to learning style
improved their reflection level. In other words, matching

learning styles of students with the learning environment
can significantly improve students' performance in the

learning environment.

According to Sternberg and Zhang (2001) and Witkin et
al.

(1977), learning style is an important factor that

impacts performance in both academic and nonacademic
settings, and it impacts learning outcome through

differences in processing information and motivation.

Moreover, learning from KinShuk et al.

al.

(2009) and Hsieh et

(2011), matching the learning style and learning

environment is important, because a match with learning

style and learning environment has a positive impact on
learning outcome. While on the other hand, mismatch
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between learning style and learning environment has a
negative impact on learning outcome.

Metacognition

Metacognition is a concept that is closely tied with
learning and training. Kraiger, Ford, and Salas (1993)

suggest that by adding metacognitive skills as a construct
in the learning model of training, this research can help

to explain how learning influences the training process.
In their study, Kraiger et al.

(1993) review a number of

cognitive, skill based, and affective theories and

proposed a structure to organize learning outcomes and
associated evaluation measures into a classification

scheme. They conclude that by adding the measurement of
metacognitive skills, the model can predict outcomes above
previous measures of knowledge acquisition.

In order to have a better look at the relationship
between metacognition, learning, and training, it is

important to first understand the concept of
metacognition. According to Flavell (1976), metacognition
is defined as "one's knowledge concerning one's own

cognitive processes or anything related to them" (p. 232.
According to Flavell (1971), goal oriented and purposeful
mental behavior that can be used to achieve cognitive
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goals can be defined as metacognition. According to

Livingston (1997), metacognition is referred to as higher
order thinking, which involves active control over the

cognitive processes engaged in learning. Despite the
distinctions between definitions of metacognition, all

definitions emphasize the role of executive processes in
the overseeing and regulation of cognitive processes.

Fernandez-Duque, Baird, and Posner (2000) contend
that metacognition is highly correlated to executive

function, which involves the ability to monitor and

control the information processing necessary to produce
voluntary action. As an example, Fernandez-Duque et al.
(2000) suggest that when you know that you are not very

good at a certain task, you monitor your process more
carefully. Similarly, if you. monitor and detect a lot of
errors, you may reach the conclusion that the task is

difficult or that you are not very good at it. As a
result, you will in turn produce voluntary action such as

spending more time on it or seeking others' help.

According to Dawson's (2008) conceptual theoretical

study, metacognitive skills are defined as "interrelated
competencies for learning and thinking," which "include
many of the skills required for active learning, critical
thinking, reflective judgment, problem solving, and
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decision-making" (p. 3). Dawson (2008) contends that grown

individuals "whose metacognitive skills are well developed
are better problem-solvers, decision makers, and critical

thinkers"

(p. 3).

Differences between Metacognition and Cognition

In Graham's (1997) study on effective learning, he
stresses the importance of differentiating between

cognitive and metacognitive strategies. He contends that
metacognitive strategies normally "entail planning for,
monitoring, or evaluating the success of learning
activities"

(Graham, 1997, p. 174). On the other hand, he

states that cognitive strategies assist "the
comprehension, learning, handling, or retention of
material by means of direct mental manipulation or

transformation of that material"

(p. 173).

Schraw (1998) makes a theoretical proposition that

cognition is actually different from metacognition. By
reviewing theories and research on metacognition and
cognition, he concludes that while cognitive skills are

necessary to perform a task, metacognition is necessary to
understand how the task was performed. In other words,

people who have higher cognitive skills in one aspect are

more likely to do well in that certain aspect. However,
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they may not do well in another aspect because their high

cognitive skill is only relevant to that particular
domain. People who have higher metacognitive skills can
actually plan, evaluate, and control the strategy they use
for different aspects. They can use one successful

strategy in one domain and another different strategy in
another domain to achieve good results. For example, a

high metacognitive individual who plays both football and

basketball is able to see the common elements in the two
sports (i.e., passing, shooting, etc.) and use effective
strategies they learn from one sport in the other to
achieve better results.

Multi-Dimensionality of Metacognition

Multiple researchers (Panaoura & Philippou, 2007;
Schraw, 1998) suggest that metacognition is in fact a

multi dimensional construct. In other words, metacognition
is a construct that contains different aspects and

dimensions. In Panaoura and Philippou's (2007) study of
modeling the development of young pupils' metacognitive

abilities in mathematics, they state that metacognition
has two main dimensions: knowledge about cognition and

regulation of cognition. These are also known as
metacognitive knowledge and metacognitive regulations.
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Moses and Baird (1999) similarly contend that
metacognition consists of both knowledge and regulation of

cognitive activity. Other authors use very similar terms,
stating that metacognitive regulation refers to processes

that coordinate cognition, including both (a) bottom up
processes called cognitive monitoring and (b) top down
processes called cognitive control (Schunn, 1996).
Anderson, Oates, Chong, and Perlis (2006) describe the

metacognitive monitoring and control as the ability of a
system to (a) self monitor its own decision making
processes and ongoing performance and (b) make targeted

changes to its beliefs and action-determining components.
According to Fernandez-Duque et al.'s (2000) article
on executive attention and metacognition, metacognitive
knowledge is knowledge people possess about their

cognitive abilities, cognitive strategies, and tasks.

Anderson and Karthwohl (2001) view metacognitive knowledge
as one of the four types of knowledge: metacognitive,

factual, procedural, and conceptual. Of the four types of
knowledge, the metacognitive knowledge is the most

abstract and therefore the most difficult to teach and
assess (Anderson & Karthwohl, 2001). Baxter (2000)
contends that metacognition consists of three interrelated

components: awareness of one's own cognition, knowledge
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about different cognitive demands, and procedural
knowledge of strategies to employ when unsuccessful.

Summarizing the above research, metacognition is a
multidimensional construct with two aspects: metacognitive
knowledge and metacognitive regulation. Metacognitive

knowledge is knowledge people possess about cognitive
abilities, cognitive strategies, and tasks. Metacognitive

regulation refers to processes that coordinate cognition.

Individual Differences in Metacognition
Kelemen, Frost, and Weaver (2000) conducted a study

on individual differences in metacognition. They reviewed

past research and suggested that accuracy of
metacognition-related judgment can reflect differences in

metacognitive ability. In their experiment, they measured
subjects' memory-monitoring performance across different

metacognitive tasks. Subjects made judgments about their
ease of learning, feeling of knowing, learning, and text
comprehension. Kelemen et al.

(2000) found that

metacognitive accuracy is different among subjects across
both sessions and tasks, which suggests that metacognition

is different among individuals.

Washburn, Smith, and Taglialatela (2005) conducted a
study on metacognitive responsiveness of different
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individuals in making judgment within uncertain
situations. In the study, Washburn et al.

(2007) measured

how participants perform in uncertain situations in making
decisions. They found that in the process of the task,

some participants show greater metacognitive monitoring
than others, which indicates that metacognition varies

between individuals.
Development of Metacognition as
an Individual Difference

Metacognition develops over time, with individual
differences in its development. Regarding the origin and
development of metacognition, Kuhn (2000) believes that
metacognition follows a gradual development process

instead of appearing abruptly. He contends that the origin

of metacognition is rooted in early childhood development.
For example, at the age of 4, children start to understand

that others' behaviors are guided by beliefs and desires,
that these beliefs may not match their own, and that these

beliefs could be wrong (Kuhn, 2000). Hofer and Pintrich

(1997) argue that "there are higher order stages of
thinking in late adolescence and adulthood which transcend

formal operations"

(p. 122). While metacognition

contributes to human knowledge of cognition and regulation

of cognition, it plays an important role in formulating
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these "higher order stages of thinking in late adolescence
and adulthood" through individual experiences from time to
time (p. 122). In turn, metacognition is similar to

cognition in that every human is born with a certain
degree of ability for metacognition, and from time to

time, individuals' metacognition develops through

experiences.
Metacognition in Educational Psychology

In the last 10 years, educational psychologists have
been studying the methods to develop metacognition and

apply the theories of metacognition in a learning

environment. Anderson (2002) presented a study on the role
of metacognition in second language teaching and learning.

Anderson (2002) proposed a model of metacognition of

learning that includes five components:
planning for learning,

strategies,

(a) preparing and

(b) selecting and using learning

(c) monitoring strategy use,

(d) orchestrating

various strategies, and (e) evaluating strategy use and

learning. Moreover, he also suggests that the five
components of metacognition interact with the others.

Anderson contends that metacognition is not a linear
process that moves from preparing and planning to

evaluation. Instead, more than one metacognitive process
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may be occurring at a time during a learning task. See
Table 1.

Table 1. Anderson's Proposed Model of Metacognition

Five Components

Description of Components

Preparing and
planning for
learning

"By engaging in preparation and
planning in relation to a learning
goal, students are thinking about
what they need or want to accomplish
and how they intend to go about
accomplishing it" (Anderson, 2002,
para. 5).

Selecting and using
learning strategies

"Researchers have suggested that
teaching readers how to use specific
reading strategies is a prime
consideration in the reading
classroom" (para. 6).

Monitoring strategy
use

"By monitoring their use of learning
strategies, students are better able
to keep themselves on track to meet
their learning goals" (para. 8).

Orchestrating
various strategies

"Knowing how to orchestrate the use
of more than one strategy is an
important metacognitive skill"
(para. 9).

Evaluating strategy "Learners are actively involved in
use and learning
metacognition when they attempt to
evaluate whether what they are doing
is effective" (para. 10).

As a practical example of Anderson's (2002) theory,
in a basketball game, the players will first identify that
the objective is to score. Then, a player will try to

select, monitor, and consider multiple strategies to score
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(i.e., passing or shooting directly). A player will then
choose a strategy based on the evaluation of success of

different strategies.
Metacognition, Organizational Process
and Organizational Training

Compared to the studies of metacognition in
educational psychology, metacognition has a relatively
short history in organizational psychology. However,
metacognition has an impact on many organizational
processes including organizational training. Kumar (1998)

performed an empirical study on how metacognition impacts
the process of managerial hiring decisions. By measuring

the relationships between hiring ratio, reports of hiring

outcomes, managerial ability, and metacognitive knowledge,
she contends that the difference between experts and

novices in metacognition contributes to a significant
influence on managerial hiring decision making. This
research shows that metacognition actually has an impact

on important decision making of an organization, such as
hiring decisions.
In McCarthy and Garavan's (2008) article, they argue

that "metacognition can impact learning at a team and
collective level" (p. 509). They contend that "employees

must learn to be team members and to function not merely
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as a collective of individuals, but rather as a cohesive

team that learns to learn"

(MacCarthy & Garavan, 2008,

p. 509). They describe metacognitive processes as "a key

component of team learning"

(MacCarthy & Garavan, 2008,

p. 509).
Keith and Frese's (2005) research supports that
metacognition has an impact on organizational training

processes. They examined metacognition as an important
cognitive self regulatory process in error management

training. These authors found that error management led to
more metacognitive activity than error avoidance training.
Moreover, these authors also showed that the increase in

metacognitive activity partially accounted for the
positive relationship between error management training
and adaptive transfer. This supports the notion that

metacognition has an impact on error management training.

In summary, metacognition certainly has an impact on
a number of organization processes including
organizational training, managerial decision making, team

building, error management training. Although

metacognition is shown to have an impact on organizational

training by previous research, the mechanism describing

how metacognition impacts organizational outcomes remains
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unclear. This study examines the impact of metacognition

on training through learning processes.

Learning Styles and Metacognition
In Phelps, Ellis, and Hase's (2002) research, they

investigated the use of metacognitive teaching strategies
in developing capable computer users. In the study, a
group of students were asked to learn computer functions

through a number of learning approaches. Students were

provided with maximum flexibility in terms of the learning
approaches they could pursue and were encouraged to
experiment with a range of learning approaches. Students

were asked to keep a journal about how they reflect the

learning process. At the end, the learning outcome was

evaluated and the journal was analyzed. Their research

affirms that metacognitive approaches are valuable to end
user computer education, whereas in the process of

reflecting on their past and current learning approaches,
student are more likely to challenge themselves to adopt

learning approaches that are applicable for lifelong

learning. This affirms the value of metacognition in
learning. This also demonstrates that individuals'
capacity and motivation to reflect on the past and current

learning approaches actually greatly affect the success of
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the metacognitive approach. Moreover, they also contend

that while competency based and directive approaches may
produce good short term outcomes, metacognitive based

learning contexts may represent better long term outcomes.
This research shows that metacognition has an impact in

selecting learning approaches. Moreover, this research

also shows that metacognitive based learning contexts may

lead to better long term outcomes.
In another article from Darling-Hammond, Austin,

Cheung, and Martin (2008), they give a very clear picture
regarding the relationship between metacognition and

learning styles. Darling-Hammond et al.

(2008) suggest

that metacognition actually helps learners employ their
learning styles in a number of ways. First, metacognition

helps learners to predict the outcomes and understand what
information they might need to successfully solve a

problem. In other words, metacognition helps learners to
select strategies to learn. For example, when a student is
doing a school project, metacognition helps the student to

analyze how the final product is going to look and what

information (e.g., library books or online articles) to
use to finish the project. Secondly, metacognition helps

learners to self assess their performance in learning. It
helps learners to reflect on their learning and determine
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how well they have learned something. For example, in a
computer workshop, metacognition helps learners to assess

how much they are learning from the workshop and how well
they can perform in the tasks they have just learned.
Lastly, and most importantly, metacognition helps learners

to question themselves about what method they should use
in a learning task and select the best way to learn. In

other words, it helps learners to make choices on what

learning style should be used to learn a particular task.
For example, during a lecture, metacognition helps a
student to decide whether to just listen, take notes, or
use a combination of both strategies.

Metacognition Impacts Training through
Learning Adaptation
The above sections show that there are individual

differences in learning styles (Robertson, 1985; Sternberg
& Zhang, 2001) that are susceptible to change and can be
changed accordingly when coping with variability in

situations and problems (Mainmelis et al., 1999; Pinto et

al., 1994). Moreover, Witkin et al.
al.

(1977) and KinShuk et

(2009) also demonstrated that learning styles are

correlated with learning outcomes. Learning from Flavell
(1971), metacognition helps humans to accomplish cognitive

task in a deliberate, planful, intentional, goal directed,
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and future oriented way. In other words, metacognition

helps humans to have intentional action rather than doing
the tasks for a random or unknown reason. From the above

concept, an individual with extremely high levels of
metacognition knows exactly the purpose of his action.

Applying this concept to learning, metacognition helps
learners to accomplish learning tasks deliberately by

knowing the reasons and purposes behind using a particular

learning style under a particular learning environment.
Learning from KinShuk et al.

(2009) and Hsieh et al.

(2011), there is a high correlation between the match of

learning styles and environment with learning outcome.

Consistent with Darling-Hammond et al.'s (2008) study,
people who have a higher metacognition level are more

likely to adjust their learning styles and employ the best
learning style to match with the learning environment.
Based on Kozlowski and Salas (2010), learning is the
important core part of training, and metacognition should

certainly have impact on training through helping the
learners to adjust their learning styles and match
according to the learning environments.

This study investigates how individual differences in
metacognition affect training outcomes through learning

adaptations. Given that metacognition is an individual
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difference that varies from person to person, people are

likely to have different abilities in adapting their
learning styles according to different learning
situations.

Hypothesis
Metacognition is a multidimensional construct with
two main dimensions: metacognitive knowledge and

metacognitive regulations (Moses & Baird, 1999) .
Metacognitive knowledge includes awareness of one's own

cognition and knowledge about different cognitive demands
(Pintrich et al., 1996). In other words, people who are

high in metacognitive knowledge are aware of their own
strengths and weaknesses and the nature of the tasks.

Therefore, metacognition helps learners to predict the
outcomes. It helps learners to understand what kind of

information they might need to successfully solve a
problem. Moreover, metacognition helps learners to assess
themselves. It helps learners to reflect on their learning
and determine how well they have learned something. Most

importantly, metacognition helps learners to select the

best way to learn. It helps learners to decide which

strategies are useful for a given task. In the other

words, it helps learners to make choices on what learning

30

style should be used to learn a particular task

(Darling-Hammond et al., 2008).
This study focuses on how learners with different

learning styles learn in different learning environments.
Moreover, this study also investigated how metacognition
moderates the relationship between learning style and

learning environment. According to KinShuk et al.

(2009),

learners are expected to have lower performance when they
are put in a learning environment that is not matched with

their learning style. For example, a learner who scores

low in the visual learning scales is expected to perform
worse than a learner who scores high in the visual

learning scale when faced with a visual learning task. As

metacognitive knowledge allows learners to adapt their
learning style according to the learning environment,
learners with higher metacognition are expected to have

better performance in multiple training environments.
•

Hypothesis 1: The relationship between learning

style (visual or auditory) and performance on

training will be moderated by learning
environment (visual or auditory).
•

Hypothesis 2: Metacognition ability will
positively predict performance on training.
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Hypothesis 3: The relationship between learning
style (visual or auditory) and performance on

training will be moderated by metacognition.
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CHAPTER TWO
METHOD

Participants
A power analysis was done to determine the number of

participants required for this study. By using the
statistical power calculator for multiple regression

developed by Soper (2011), it was determined that a sample

size with 102 people was required to generate a 0.95
observed power in a regression with three predictors,
R square = 0.15, and p-value = 0.05.

Participants were 117 students from California State

University, San Bernardino (CSUSB). The participants were
recruited from undergraduate classes in CSUSB. Extra

coursework credits were given to students who participated
in the experiment, with no exclusions. The study was

performed within a computer laboratory, while all
information was presented to participants through
computers. All participants were freshman to senior level
CSUSB students from all age groups and genders.

Materials
Learning Style Inventory

The VARK questionnaire developed by Fleming (2001)
was used to identify subjects' preferred learning styles.
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The VARK questionnaire was a 16 item inventory to

categorize subjects' preferred learning styles into
visual, auditory, read/write, and kinesthetic. The

inventory consisted of 16 multiple choice questions with
four options for each question. Each of the four options

represented one of the four learning styles. While there
were four categories in Fleming's model, only the visual

and auditory categories were used in this study. The
questionnaire was adapted for this purpose. The scores on
the questionnaires were calculated according to which

option the subjects chose for each question. Every time
the participant selected the option for a particular

learning style, the participant scored one point for that

learning style. The final score for each learning style
scale was calculated by averaging scores for each learning

style in the 16 items. Participant scores were an average

of their points across items, which ranged from 0 to 1.
The participants were asked to choose only one option in

each item to represent their most preferred learning style
between those two options only, while original

instructions of the VARK learning style inventory allowed

participants to choose multiple options.
According to Leite (2010), the reliability estimates
for the scores of the VARK subscales were .85,
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.82,

.84,

and .77 for the visual, auditory, read/write, and

kinesthetic subscales, respectively, which are considered
adequate. The original reliability analysis of the VARK

Learning Style Inventory was done using multitrait
multimethod confirmatory factor analysis models, which
could not be replicated in this study. As this study

focused on visual learning style and auditory learning

style, the reliability of the visual learning style and

auditory learning style were tested using the data
collected from 108 participants in this study (with 9

participants screened out from the 117 participants from
which the data set was collected). For this project, the
dichotomous responses indicated if the participant did or
did not prefer the learning style. To check the

reliability of the measure the Kuder Richardson 20 (KR 20)
was used to compare the consistency of the dichotomous

responses. This method of reliability estimate is similar

in interpretation to Cronbach's alpha. The KR20s were

found to be 0.352 and 0.264 for visual learning style and
auditory learning style respectively, indicating very low

consistency in the items.
Metacognition Awareness Inventory
The Metacognitive Awareness Inventory (MAI) was used
to measure metacognition level in this study. The MAI is
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an inventory developed by Schraw and Dennison (1994),

which taps into the two dimensions of metacognition:
knowledge of cognition and regulation of cognition. This
is a 52-item inventory to measure adults' metacognition.

Items were categorized into eight subcomponents subsumed

under two broader categories, with 17 items measuring

knowledge of cognition and 35 items measuring regulation
of cognition. All 52-items were true or false questions.
The score was a calculated number of how many true

responses were selected from the true or false questions.

Every time the participant gave the true response, the
participant scored one point in the instrument. The final
score of the knowledge of cognition scale was calculated
by the average of the scores of the 17 knowledge of

cognition items. The final score of the regulation of

cognition scale was calculated by the average of the
scores of the 35 regulation of cognition items.
Participant scores were an average of their points across

items, they ranged from 0 to 1. The instrument is on a
ratio scale with the scores ranging from 0 to 52.

According to Schraw, Bendixen, and Dunkle (2002), the
factors of the inventory have a high reliability. They
demonstrated the relationship between test performance and
the MAI, which provides evidence of predictive validity
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for the instrument. The original reliability analysis of
the Metacognitive Awareness Inventory (MAI) was done using

model fit through MANOVA and additional ANOVA tests, which

could not be replicated in this study due to the amount of
time necessary to administer the complicated experiment

procedures. As this study focused on knowledge of

cognition and regulation of cognition (the two dimensions
of metacognition), the reliability of the knowledge of
cognition variable and regulation of cognition were tested

using the data collected from 108 participants in this
study (with 9 participants screened out from the 117

participants from which the data set was collected). A

KR20 test was used for the reliability analysis. The KR20s
were found to be 0.467 and 0.743 for knowledge of

cognition and regulation of cognition respectively. The
consistency for knowledge of cognition was extremely low,

consistency for regulation of knowledge was acceptable.
Performance Assessment

A performance measure was created for this project to
measure performance after training. The items were written

based on the content of the training program with each
item focused on a different section of the training. While

some of the items required participants to simply answer
based on the content of the training, some items required
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participants to understand the meaning of the content in
order to answer correctly. The items were designed to

assess participants' knowledge of the training as well as
their understanding of the content of the training. This

performance measure includes 11 multiple choice questions
with four options each. Each time the participants select
the correct answer, they score one point on the

performance measure. Participant scores were an average of

their points across items, they ranged from 0 to 1. The
reliability of the performance assessment was tested using
the data collected from 108 participants in this study

(with 9 participants screened out from the 117
participants from which data was collected). A KR 20 test
was used for this reliability analysis. The KR20 was found
to be 0.185, which represented a very low reliability.
Further analysis revealed that there was very little
variance in the responses and most subjects responded to
the items correctly which contributed to the low estimate
of reliability. Performance assessment measures are

consider good if they discriminate between performance 40%

of the time, meaning 40% of the answers are incorrect

(Ebel, 1979). They are considered acceptable above 20%. In

this case most of the items did not discriminate (0%).
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There was only one item that discriminated between

performers above 40% (item 6). See Table 2.

Table 2. Performance Assessment

Item

Correct Rate

1

75.00%

2

62.96%

3

93.52%

4

97.22%

5

87.96%

6

25.00%

7

98.15%

8

99.07%

9

100.00%

10

99.07%

11

85.19%

Procedures

This study was conducted in a computer lab with two

separate rooms inside the lab. Each of the two rooms was
equipped with five computers. Given the number of

computers in the rooms, each experiment session was
conducted with a maximum number of 10 subjects at a time.

39

At the beginning of the experiment, all subjects were

asked to fill out the VARK questionnaire to record their
scores on visual and auditory style. The subjects were

then asked to fill out the MAI questionnaire to record
their scores of metacognition. All willing students were
included in the study; no subject was screened out.

After completing the questionnaires, the subjects
were asked to go through the training phrase of the study.
The participants were randomly divided into two groups.
While one group of participants entered the visual

training, the other group entered the auditory training.
The two separate rooms in the computer lab were used for
the trainings. While one room was used for the visual
training, the other room was used for the auditory

training.

For the auditory training, subjects were asked to
enter the auditory training room to complete the training.

Each subject was assigned a computer and a pair of
headphones. In the training, the subjects listen to a

conversation soundtrack through the computer with two
people simulating the right way to take a message on the

phone.
For the visual training, subjects were asked to enter
the visual training room to complete the training. Each
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subject was assigned a computer. Subjects were shown a
PowerPoint presentation with the information on the right
way to take a message on the phone.
The content in the two trainings was exactly the

same, though one was in visual form while the other was in
auditory form. Both trainings were timed, and the amount
of time provided for each training was determined by a

pilot study of 10 subjects (5 subjects for each training)

to determine the amount time necessary to perform each
training. The time provided for each type of training
(visual and auditory) was approximately the same. After
the training phase, both groups of participants were asked

to take the paper form of the same performance assessment
regarding the content of training where their scores were

recorded.
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CHAPTER THREE

RESULTS

Data Analysis
Before running the analysis, missing data, univariate
outliers, multivariate outliers, and reliability were

examined. The variables in this study include learning
condition (audio or visual), visual learning style,

auditory learning style, knowledge of cognition (dimension

of metacognition), regulation of cognition (dimension of
metacognition), and performance assessment. A total of 117

questionnaires were collected.
Analysis of missing data was done with all six 1

variables. No item in any variable was found to have more
than 5% missing data. As each inventory only allows

participants to choose one answer, data of participants
who had chosen multiple answers in an item were deleted.
Two questionnaires were removed from the data set for this

reason. Moreover, data of participants who missed more

than one item in the scale of variables were removed;

three questionnaires were removed from the data set for

this reason. After screening for missing data and multiple
entries, there were 112 questionnaires included in the

data set.
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Shapes of distributions of the variables were
identified by visual inspection and the statistics of
skewness and kurtosis. The data of auditory learning

style, regulation of cognition, and learning condition

were normally distributed. The data of performance
assessment and knowledge of cognition were skewed to the

left. The data of visual learning style were skewed to the
right. It was determined that the skewness was minimal and
that the regression analyses were robust enough to analyze
the data given that skewness and kurtosis were between the

range of +1 and -1. See Table 3.

Table 3. Skewness and Kurtosis

Skewness
Statistic

Kurtosis

Std.
Error Statistic

Std.
Error

Visual

.498

.233

. 049

.461

Audio

.300

.233

- . 247

.461

Knowledge Cognition

- .352

.233

- . 237

.461

Regulation Cognition

- .283

.233

.125

.461

Performance Assessment

- .296

.233

- . 611

.461

The data set was then screened for univariate
outliers. Using a Z score cutoff of 3.3 (Weiner,
Freedheim, Schinka, & Velicer, 2003, p. 123), two
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univariate outliers were identified. One participant with
z = 4.05, M = 0.16 on the visual learning style variable
and one participant with z = -4.66, M = 0.83 on the

performance assessment scale were deleted as outliers. A
total of 110 participants remained.

The data set was then screened for multivariate
outliers with Mahalanobis distance. According to the chi
square table (Tabachnick & Fidell, 2007), a cutoff score

of 2.0.52 with 5 degrees of freedom, p < 0.001 was set. Two

participants with the Mahalanobis distance 21.46 and 22.6
were screened out. A total of 108 participants remained.
Compared with the mean of the visual learning style
variable (M = 0.1537), auditory learning style had a

higher mean value (M = 0.2712). On other hand, the
knowledge of condition variable had a higher mean

(M = 0.7876) compared to the mean value of regulation of
cognition (M = 0.6957). Among all variables, the

performance assessment variable had the highest mean
(M = 0.8392). Standard deviations were not significantly

different from one another among the variables. See Table
4.
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Table 4. Mean and Standard Deviation

N

Mean

Std
Deviation

Visual

108

.1537

.10197

Audio

108

.2717

.12211

Knowledge Cognition

108

. 7876

.12609

Regulation Cognition

108

. 6957

.13982

Performance Assessment

108

. 8392

.09834

Valid N (listwise)

108

The visual learning style variable was significantly

correlated with the auditory learning style variable.
Moreover, the knowledge of cognition variable was

significantly correlated with the regulation of cognition
variable. See Table 5.

Table 5. Correlations

Visual

Visual
Audio

Audio

Knowledge Regulation Performance
Cognition Cognition Assessment

1
- .330**

1

Knowledge
Cognition

- . 176

. 137

1

Regulation
Cognition

- .150

. 031

.247*

1

Performance
Assessment

. 140

.079

. 106

-.185

1

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level
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(2-tailed)

Results for Hypothesis 1
Two hierarchical regression analyses were conducted

to test hypothesis 1, testing for the moderation between
learning style and training learning condition. In the

first regression, the auditory learning style variable and

the learning condition variable were input in step 1 and
the moderation between the auditory learning style

variable and the learning condition variable were input in

step 2 to predict performance assessment. In the second
regression, the visual learning style variable and the

learning condition variable were input in step 1, and the
moderation between the visual learning style variable and
the learning condition variable were input in step 2 to
predict performance (All values were centered). Both
moderation variables were found to be not significant. For

the moderation between learning condition and auditory

learning style, t = -1.179, p = 0.241. There was a medium
effect size for the moderation between learning condition
and auditory learning style (Beta = -0.111). For the

moderation between learning condition and visual learning

style, t = -0.399, p = 0.691. There was a small effect
size for the moderation between learning condition and

visual learning style (Beta = -0.038). The hypothesis was
not supported. See Table 6 and Table 7.
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Table 6. First Regression Analysis for Hypothesis 1
Model 1
Learning condition
Auditory learning
style

Model 2

Moderation between
learning condition
and auditory
learning style

F = 3.870

R square
change = 0.069

p = 0.024

t = 2.652

Beta = 0.255

p = 0.009

t = 1.366

Beta = 0.131

p = 0.175

F = 3.053
F change = 1.390

R square
change = 0.012

p = 0.032

t = -1.179

Beta = -0.111

p = 0.241

Table 7. Second Regression Analysis for Hypothesis 1
Model 1
Learning condition

Visual learning
style

Model 2
Moderation between
learning condition
and visual
learning style

F = 3.722

R square
change = 0.066

p = 0.027

t = 2.286

Beta = 0.217

p = 0.024

t = 1.259

Beta = 0.119

p = 0.211

F = 2.514
F change = 0.159

R square
change = 0.001

p = 0.062

t = -0.399

Beta = -0.038

p = 0.691
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Results for Hypothesis 2
A linear regression was conducted to test hypothesis

2, regarding the relationship of metacognition and
performance. In the regression, the knowledge of cognition
variable and the regulation of cognition variable were

used as predictors of performance assessment. The model
was found to be statistically significant (F = 3.284,

p = 0.041) with a small effect size (R square = 0.059).
See Table 8.

Table 8. Regression Analysis for Hypothesis 2
Model

F = 3.284

R square = 0.059

p = 0.041

Knowledge of cognition

t = 1.653

Beta = 0.161

p = 0.101

Beta = -0.225

p = 0.023

Regulation of cognition t = -2.306

On the variable level, regulation of cognition was

found to be statistically significant (t = -2.306,
p - 0.023) with a medium large negative effect size

(Beta = -0.225) . Knowledge of cognition was found to be

statistically not significant (t = 1.653, p = 0.101) with
a medium effect size (Beta - 0.161). While metacognition
did predict performance, the relationship was negative and

did not support hypothesis 2.
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Results for Hypothesis 3
Two hierarchical regressions were conducted for the
audio and visual learning conditions to test hypothesis 3,

testing for the moderation between learning style and
metacognition.
Audio Learning Condition
Two hierarchical regressions were conducted for the
audio learning condition. In the first regression, the

auditory learning style variable and the knowledge of
cognition variable were input in step 1 and the moderation

between the auditory learning style variable and the
knowledge of cognition variable were input in step 2 to

predict performance assessment. In the second regression,

the auditory learning style variable and the regulation of
cognition variable were input in step 1 and the moderation

between the auditory learning style variable and the

regulation of cognition variable were input in step 2 to
predict performance assessment.

(All values were centered

before the analysis.) The moderation between auditory
learning style and knowledge of cognition was not

statistically significant (t = -1.516, p - 0.136) with a
medium large effect size (Beta = -0.220). The moderation
between auditory learning style and regulation of
cognition was not statistically significant (t = 1.140,
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p = 0.260) with a medium effect size (Beta = 0.178). As

both moderations were not statistically significant, the
hypothesis was not supported. See Table 9 and Table 10.

Table 9. First Regression Analysis for Hypothesis 3 for

Audio Learning Condition
Model 1

Knowledge of
cognition
Auditory learning
style

Model 2
Moderation between
knowledge of
cognition and
auditory learning
style

F = 3.775

R square
change = 0.131

t = -2.010

Beta = -0.265

t '= 1.987

Beta = 0.262

p = 0.052

F = 3.348
F change = 2.298

R square
change = 0.039

p = 0.136

t = -1.516

Beta = -0.220

p = 0.136
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p = 0.030
p = 0.

050

Table 10. Second Regression Analysis for Hypothesis 3 for

Audio Learning Condition
Model 1
Regulation of
cognition

Auditory learning
style
Model 2

Moderation
between
regulation of
cognition and
auditory learning
style

F = 9.423

R square
change = 0.274

p = 0.001

t = -3.827

Beta = -0.481

p = 0.001

t = 3.061

Beta = 0.385

p = 0.004

F = 6.753
F change = 1.300

R square
change = 0.019

p = 0.001

t = 1.140

Beta = 0.178

p = 0.260

Visual Learning Condition
Two hierarchical regressions were conducted for data

of those who participated in the visual learning
condition. In the first regression, the visual learning

style variable and the knowledge of cognition variable

were input in step 1, and the moderation between the

visual learning style variable and the knowledge of
cognition variable were input in step 2 to predict

performance assessment. In the second regression, the

visual learning style variable and the regulation of
cognition variable were input in step 1, and the
moderation between the visual learning style variable and
the regulation of cognition variable were input in step 2
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to predict performance assessment.

(All values were

centered before the analysis.) See Table 11 and Table 12.

Table 11. First Regression Analysis for Hypothesis 3 for

Visual Learning Condition
Model 1

F = 5.624

R square
change = 0.178

p = 0.006

Knowledge of
cognition

t = 3.273

Beta = 0.422

p = 0.002

Visual learning
style

t = 1.449

Beta = 0.187

p = 0.153

F = 4.304
F change = 1.545

R square
change = 0.024

p = 0.009

t = 1.243

Beta = 0.163

p = 0.220

Model 2

Moderation between
knowledge of
cognition and
visual learning
style
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Table 12. Second Regression Analysis for Hypothesis 3 for
Visual Learning Condition
Model 1

Regulation of
cognition

Visual learning
style

Model 2
Moderation
between regulation
of cognition and
visual learning
style

F = 0.577

R square
change = 0.022

p = 0.565

t = -0.837

Beta = -0.115

p = 0.406

t = 0.659

Beta = 0.090

p = 0.513

F = 1.977
F change = 4.697

R square
change = 0.082

p = 0.129

t = -2.167

Beta = -0.299

p = 0.035

As the moderation between knowledge of cognition and

visual learning style was not statistically significant
(t = 1.243, p - 0.22) with a medium large effect size
(Beta = 0.163), the hypothesis was not supported. The

moderation between regulation of cognition and visual
learning style was statistically significant (t = -2.167,
p = 0.035) with a negative large effect size

(Beta = -0.299), thus the hypothesis was supported for
moderation between regulation of cognition and visual

learning style. See Figure 1.
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Figure 1. Interaction between Visual Style and Knowledge
of Cognition

Additional Analysis

In order to estimate the impact of measurement
problems on the relationship between metacognition and

performance attenuated correlations were calculated. The
corrected correlation between knowledge of cognition and

performance was 0.36 and the corrected correlation between

regulation of cognition and performance was -0.49. Caution

should be used interpreting these corrected correlations

given the low reliability estimates.
As the reliability analysis of performance assessment

showed that there was little variability among the items
(i.e., the items were not effective in distinguishing the
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differences between the participants). An additional

analysis was performed to see if difficulties of the items

would affect the correlation between the variables. The
analysis performed in the three hypotheses were repeated

with the performance assessment variable replaced by the
item with the lowest correct rate (item 6, correct
rate = 25%). The low correct rate indicated that this item

was the best in differentiating the performance of the

participants.
In the additional analysis of hypothesis 1, two
binary logistic regression analyses were conducted for the

moderation between learning style and training learning
condition. In the first regression, the auditory learning

style variable and the learning condition variable were
input in step 1, and the moderation between the auditory

learning style variable and the learning condition
variable were input in step 2 to predict item 6. In the

second regression, the visual learning style variable and
the learning condition variable were input in step 1, and
the moderation between the visual learning style variable
and the learning condition variable were input in step 2
to predict item 6. Both moderation variables were found to

be not significant. For the moderation between learning
condition and auditory learning style, Wald = 3.604,
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df - 1, p = 0.058. For the moderation between learning

condition and visual learning style, Wald = 0.835, df = 1,
p = 0.361. The hypothesis was not supported. See Table 13

and Table 14.

Table 13. First Regression Analysis for Hypothesis 1 in

Additional Analysis
Block 1 model

Chidf = 2 p = 0.090
square = 4.823

Auditory
learning style

Wald = 2.659

df = lp = 0.103

Exp(B)

Learning
condition

Wald = 3.020

df = lp = 0.082

Exp(B) = 1.517

Block 2 model
Moderation
between
auditory
learning style
and learning
condition

= 1.469

Chidf = 3p = 0.033
square = 8.730

Wald = 3.604

df = lp = 0.058
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Exp(B) = 0.371

Table 14. Second Regression Analysis for Hypothesis 1 in

Additional Analysis
Block 1 model

Chidf = 2p = 0.091
square = 4.799

Visual learning
Wald = 2.631
style

df = lp = 0.105

Exp(B)

Learning
condition

df = lp = 0.199

Exp(B) = 1.348

Block 2 model

Moderation
between visual
learning style
and learning
condition

Wald = 1.649

= 1.512

Chidf = 3 p = 0.130
square = 5.644

Wald = 0.835

df = lp = 0.361

Exp(B)

= 1.631

Additional Analysis of Hypothesis 2
In the additional analysis of hypothesis 2, a binary

logistic regression was conducted to test hypothesis 2,
regarding the relationship of metacognition and item 6. In

the regression, the knowledge of cognition variable and
the regulation of cognition variable were used as

predictors of performance assessment. The model was found
to be statistically not significant (Chi-square = 1.496,

df = 2, p = 0.473) . The hypothesis was not supported. See
Table 15.
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Table 15. Regression Analysis for Hypothesis 2 in

Additional Analysis
Block 1 model

Chidf = 2p = 0.473
square = 1.496

Knowledge of
cognition

Wald = 0.865

df = lp = 0.352

Exp(B) = 0.809

Regulation of
cognition

Wald = 0.312

df = lp = 0.576

Exp(B)

= 0.874

In the additional analysis of hypothesis 3, two
regressions were conducted for the audio learning
condition and visual learning condition respectively to

test hypothesis 3, testing for the moderation between
learning style and metacognition.

Audio Learning Condition
Two binary logistic regression analyses were

conducted for data of participants with auditory learning
style. In the first regression, the auditory learning

style variable and the knowledge of cognition variable
were input in step 1, and the moderation between the

auditory learning style variable and the knowledge of
cognition variable were input in step 2 to predict item 6.

In the second regression, the auditory learning style

variable and the regulation of cognition variable were
input in step 1, and the moderation between the auditory

learning style variable and the regulation of cognition
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variable were input in step 2 to predict item 6. The
moderation between auditory learning style and knowledge

of cognition was statistically not significant

(Ward = 1.670, df = 1, p = 0.196). Moreover, the
moderation between auditory learning style and regulation
of cognition was statistically not significant

(Ward = 0.012, df = 1, p ~ 0.914). The hypothesis was not
supported. See Table 16 and Table 17.

Table 16. First Regression Analysis for Hypothesis 3 for

Audio Learning Condition in Additional Analysis
Block 1 model

Chisquare = 21.968 df ~ 2p - 0.001

Auditory
learning style

Wald = 7.493

df = lp = 0.006

Exp(B) = 47037
. 899

Knowledge of
cognition

Wald = 9.874

df = lp = 0.002

Exp(B) = 0.001

Block 2 model
Moderation
between
auditory
learning style
and knowledge
of cognition

Chidf = 3 p = 0.001
square = 24.236

Wald = 1.670

df = lp = 0.196
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Exp(B) = 0.407

Table 17. Second Regression Analysis for Hypothesis 3 for

Audio Learning Condition in Additional Analysis
Block 1 model

Chidf = 2p = 0.036
square = 6.652

Auditory
learning style

Wald = 5.077

df = lp = 0.024

Exp(B) = 3946.
164

Regulation of
cognition

Wald = 0.029

df = lp = 0.864

Exp(B) = 0.570

Block 2 model

Moderation
between
auditory
learning style
and regulation
of cognition

Chidf = 3 p = 0.083
square = 0.083

Wald = 0.012

df = lp = 0.914

Exp(B)

= 0.914

Visual Learning Condition
Two binary logistic regression analyses were

conducted for data of participants with visual learning
style. In the first regression, the visual learning style

variable and the knowledge of cognition variable were
input in step 1, and the moderation between the visual

learning style variable and the knowledge of cognition

variable were input in step 2 to predict item 6. In the
second regression, the visual learning style variable and
the regulation of cognition variable were input in step 1,

and the moderation between the visual learning style

variable and the regulation of cognition variable were
input in step 2 to predict item 6. The moderation between
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visual learning style and knowledge of cognition was
statistically significant (Wald = 4.417, df = 1,
p = 0.036), thus the hypothesis was supported for the
moderation between visual learning style and knowledge of

cognition. The moderation between visual learning style
and regulation of cognition was statistically not

significant (Wald = 3.416, df = 1, p = 0.065), thus the
hypothesis was not supported for the moderation between

visual learning style and regulation of cognition. See
Table 18 and Table 19.

Table 18. First Regression Analysis for Hypothesis 3 for
Visual Learning Condition in Additional Analysis
Block 1 model

Chidf = 2 p = 0.054
square = 5.864

Visual learning
Wald = 4.282
style

df = Ip = 0.038

Exp(B) = 757.126

Knowledge of
cognition

df = lp = 0.137

Exp(B) = 37.226

Block 2 model

Moderation
between visual
learning style
and knowledge
of cognition

Wald = 2.212

Chidf = 3 p = 0.006
square = 12.550

Wald = 4.417

df = IP = 0.036
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Exp(B)

= 2.870

Table 19. Second Regression Analysis for Hypothesis 3 for
Visual Learning Condition in Additional Analysis
Block 1 model

Chidf = 2 p = 0.053
square = 5.889

Visual learning
Wald = 3.235
style

df = lp = 0.072

Exp(B) = 205.631

Regulation of
cognition

df = lp = 0.13 0

Exp(B)

= 0.051

Exp(B)

= 2.105

Block 2 model

Moderation
between visual
learning style
and regulation
of cognition

Wald = 2.294

Chidf = 3 p = 0.19
square = 9.955

Wald = 3.416

df = lp = 0.065
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CHAPTER FOUR
DISCUSSION

Given the increasingly competitive market

environment, organizational training has become
unprecedentedly important to organizations. Previous

studies show that learning is very important in
organizational training. The purpose of this study was to

evaluate how metacognition, an important factor in
learning, helps to predict training outcomes through

learning adaptation. Three hypotheses were tested to study
the relationships among learning style, learning

condition, metacognition, and training. Hypothesis 1 was
tested to see if the relationship between learning style

(visual or auditory) and performance on training would be
moderated by learning environment (visual or auditory).
Hypothesis 2 was tested to see if metacognition ability

would positively predict performance on training.

Hypothesis 3 was tested to see if the relationship between
learning style (visual or auditory) and performance on
training would be moderated by metacognition. An
additional analysis was done to see if relationships among

learning style, learning condition, metacognition, and
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training would be affected by the difficulty of the

performance assessment after training.
Hypothesis 1 was not supported. This indicated that

the moderation between learning environment and learning
style was not significant in predicting performance after

training. The result of hypothesis 1 was inconsistent with
previous studies (Sternberg & Zhang, 2001; Witkin et al.,

1977), which state that the moderation between learning
environment and learning style has an impact on learning

outcome. A possible explanation for this is that the

nature of the training may have been too easy to activate
the difference in learning styles, so the assessment did

not distinguish between performers. Moreover, previous

studies were longitudinal studies that studied the
performance of the participants over a period of time,
while this study only focused on participants' performance

in a single assessment. Given the limitation of time and

resources of this project, it was not possible to perform
a longitudinal study that would last for months or years.

Moreover, as the participants were undergraduate students,

a more generic training (phone message taking) was chosen
as the training task rather than specialized organization
training focusing on skills for a particular profession.

Given these limitations, this study was limited in

64

simulating the organizational training in actual working
environments. These limitations likely contribute to the

inconsistency with previous studies (Sternberg & Zhang,
2001; Witkin et al., 1977). Moreover, since the training
task was a simple message-taking training, this training
might have been too simple to some of the participants and

failed to activate the differences in learning style. In
addition, the easy topic might also have caused some of
the participants to be less motivated and less attentive

in the training. As a result, they might have performed
worse because of low motivation and not paying attention.
These factors could also affect the results.

Hypothesis 2 was not supported, even though there was
a relationship between metacognition and performance.

However, the result actually indicated that metacognition
(knowledge of cognition and regulation of cognition) was
significant in predicting performance after training. The
result of hypothesis 2 was consistent with previous

studies (Keith & Frese, 2005), which state that
metacognition has an impact on the training performance.
Moreover, this finding was consistent with Kraiger et

al. • s (1993) study, which concludes that by adding
metacognitive skills, the model can predict outcomes above

previous measures of knowledge acquisition. Given the
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small effect size, this indicated that one was not likely
to see the differences in performance when randomly
picking two individuals with different metacognitive

level; however, this result was likely to be observed in a
large sample as the effect of metacognition on performance

after training was proved to be statistically significant.
The effect size would likely be larger in a training

program that is more difficult and distinguishes between

different learners.
On the variable level, regulation of cognition had

more impact than knowledge of cognition. This indicated

that regulation of cognition was more critical in
predicting performance after training than knowledge of

cognition in a large sample. Measurement error may have
contributed to the lack of impact found for knowledge of
cognition. Moreover, this generic training task might have

been considered very easy by the subjects who were high in

knowledge of cognition. As a result, they may not have
been motivated to put effort and attention into the

training. Therefore, they may have performed worse in the
training assessment than subjects who were low'in
knowledge of cognition and who may have been more

motivated to put effort and attention into the training.
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The regulation of cognition variable had a negative

Beta, which indicated a negative correlation between
regulation of cognition and performance after training.
This meant a person with higher regulation of cognition
was likely to have a worse performance after training. The

opposite direction of correlations between knowledge of

cognition and regulation of cognition was a very
interesting finding. Given the fact that previous

literature focused on metacognition as a whole rather than
focusing on the different dimensions of metacognition,

this finding was likely due to measurement error and the
lack of variability in training performance. Moreover, as

people who have high metacognition might not be motivated
to put effort and attention into an overly easy generic

training task, they might perform worse than subjects who

were low in metacognition in the training. This might also

contribute to the findings.
In hypothesis 3, for the audio learning condition,
the hypothesis was not supported for the moderation

between knowledge of cognition and auditory learning

style. This indicated that the moderation between

knowledge of cognition and auditory learning style was not

significant in predicting performance after training.
Moreover, the hypothesis was not supported for the
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moderation between regulation of cognition and auditory

learning style. This indicated that the moderation between
regulation of cognition and auditory learning style was
not significant in predicting performance after training.

For the visual learning condition, the hypothesis was
not supported for the moderation between knowledge of

cognition and visual learning style. This indicated that
the moderation between knowledge of cognition and visual

learning style was not significant in predicting

performance after training. However, the hypothesis was
supported for the moderation between regulation of
cognition and visual learning style. This indicated that

the moderation between metacognition (regulation of

cognition) and the visual learning style was statistically
significant in predicting performance after training.
As the moderation between visual learning style and

regulation of cognition was statistically significant in
predicting training performance, this helped to support
the main premise of this study that there was a moderation

between learning style and metacognition in predicting
performance after training. As a negative Beta was found
for the moderation between regulation of cognition and

visual learning style, this might indicate that a higher
moderation between regulation of cognition and visual
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learning style may lead to lower training performance.

However, as discussed earlier, this might have been caused
by the overly easy training topic. Caution should be given

when interpreting this result. The results of this study

also provide new direction for future studies. Previous

literature only concluded that metacognition moderated the

relationship between learning styles and performance after
training, but did not point out which component of

metacognition and direction of correlation. This study
pointed out that regulation of cognition is the part
interacting with learning styles. While the findings are

limited, this study does provide the support for

metacognition in the prediction of training performance.
Additional Analysis

Comparing the additional analysis and the main
analysis, an interesting finding was that the moderation

between visual learning style and knowledge of cognition
was statistically significant in predicting performance

after training in the additional analysis, while the
moderation between visual learning style and regulation of

cognition was statistically significant in predicting
performance after training in the analyses with the whole
performance assessment. This provided support that

69

difficulty level of the performance assessment may play a
role in the relationships between metacognition, learning

styles, and training performance.

Practical Implications

Given the limitations of this study, caution needs to

be given to interpretation of the results. However, if
these results are applicable in the future, this could

help to increase the effectiveness of organization

training. As this study provides some support for the
assertion that metacognition impacts performance after

training, this may indicate that assigning employees with
different levels of metacognition into different types or
different levels of training may effectively increase the

efficiency of organization trainings.

This study deepened the understanding of how

metacognition moderates the relationship between learning

styles and training performance. As a matter fact,

metacognition is still a very young topic in the field of
organizational training, and there are still many areas to
explore. Previous studies mainly focused on the

metacognition as a whole rather than focusing on different

components of metacognition (i.e., knowledge of cognition
and regulation of cognition). This study pointed out that
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different components of metacognition could actually

interact differently with learning styles, while their
moderation could impact performance after training, in

very different ways.

Moreover, this study also pointed out that even
metacognition could interact very differently with

different learning styles. In the main analysis, the
moderation between visual learning style and regulation of

cognition was statistically significant in predicting
performance after training. Moreover, the moderation

between visual learning style and knowledge of cognition
was statistically significant in predicting performance

after training. On the other hand, the moderation between

auditory learning style and components of metacognition
(knowledge of metacognition and regulation of cognition)

were statistically not significant in both analyses. This

indicated that different learning styles may interact with
metacognition in very different ways. As a practical
implication, this indicated that organizations may help to

improve the efficiency and effectiveness of training if

they could provide training to employees according to
their preferred learning style and their metacognition

level.
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This study also showed that even the same learning

style (visual learning style) might interact differently

with the components of metacognition (knowledge of
cognition and regulation of cognition) in training
assessments with different difficulty levels. In the main

analysis, the moderation between visual learning style and
regulation of cognition was statistically significant in
predicting performance after training. On the other hand,

in the additional analysis, the moderation between visual
learning style and knowledge of cognition was

statistically significant in predicting performance after
training. This indicated that even the same learning style
may interact with metacognition in very different ways

with training assessments with different difficulty

levels. As a practical implication, this indicates that
future research should consider training assessment

difficulty as an important factor when studying the
relationships between learning style, metacognition, and
organizational training.

Limitations and Recommendations
for Future Research
Reliability analysis of this study showed low
reliabilities for the VARK learning inventory, the MAI

inventory, and the performance assessment. The low
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consistency in the items of the inventories contributed to
the measurement errors. The low consistency could be

caused by the choice of sample for this study.

Undergraduate students from different majors in CSUSB were
recruited as participants for this study. As this
population was all students, they had relatively low work

experience compared to samples used in previous studies.
Future studies should replicate this study using working
population with certain level of work experience. By using

a working population with a certain level of work
experience, a more specialized organizational training

7

task can be used in future studies, which may better

replicate the actual organizational training in the
working environment. Moreover, the lack of discrimination
•

and lack of difficulties of the performance assessment
could be the cause of the low reliability for the

performance assessment. Given that there was very little
variance in the responses and most subjects responded to
the items correctly, this contributed to the low estimate

of reliability. Future studies should use much more
difficult items in the after training performance

assessments.
Moreover, the high easiness of the topic could also
contribute to the measurement errors of this study. As the
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participants were undergraduate students in this study,
training for a common office skill (phone message taking)

was chosen as the training topic. Given that this training
was a relatively easy topic compared to more specific

professional training in the organizational world, the low
difficult level of this training might be a factor

affecting results of the study. By comparing the
additional analysis and main analysis, one could tell that
difficulties of the subject could be a key factor

affecting the relationship learning style, metacognition,
and performance in performance assessment. Future studies
should try to replicate the results using a much more

challenging training using working professionals as
sample.

Given the limitation of time and resources of this
project, it was not possible to perform a longitudinal

study that would last for months or years as previous
studies. Future studies should try to replicate the study

using an organizational training in a longitudinal study,
which may better represent the organizational training in
the workplace today. Moreover, Future studies should also

continue to explore the relationship between metacognition

and different learning styles by testing different
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components of metacognition with different learning styles

and trainings with different difficulty levels.
Conclusion

To conclude, this study helped to extend the
knowledge of the relationship between learning and

training processes. By introducing the concept of
metacognition, it helped to explain how individual

differences in metacognition impacted the training process
through learning styles. It also helped to explore the

value of metacognition in the field of organizational
training.
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APPENDIX A
THE VARK QUESTIONNAIRE
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The VARK Questionnaire
How Do I Learn Best?
Questionnaire version 7.1

Choose the answer which best explains your preference and check the box next to it.
1.

You are planning a holiday for a group. You want some feedback from them
about the plan. You would:

use a map or website to show them the places.
I” phone, text or email them.

give them a copy of the printed itinerary.
describe some of the highlights.

2.

Remember a time when you learned how to do something new. Try to avoid
choosing a physical skill, eg. riding a bike. You learned best by:

written instructions - e.g. a manual or textbook.
r-

■’ listening to somebody explaining it and asking questions.
I- watching a demonstration.
diagrams and charts - visual clues.

3.

You have finished a competition or test and would like some feedback. You
would like to have feedback:

r
r
r
4.

using graphs showing what you had achieved.
from somebody who talks it through with you.

using a written description of your results.
using examples from what you have done.

You have to make an important speech at a conference or special occasion. You
would:
r-

I—

gather many examples and stories to make the talk real and practical.
make diagrams or get graphs to help explain things.

i-

- write a few key words and practice saying your speech over and over.

1

write out your speech and learn from reading it over several times.
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5.

Do you prefer a teacher or a presenter who uses:
handouts, books, or readings.
question and answer, talk, group discussion, or guest speakers,

demonstrations, models or practical sessions.
I” diagrams, charts or graphs.

6.

You are helping someone who wants to go to your aiiport, town centre or railway
station. You would:

go with her.
tell her the directions.
I"- draw, or give her a map.
r“

’

7.

write down the directions.

You are going to cook something as a special treat for your family. You would:
ask friends for suggestions.
r—

use a cookbook where you know there is a good recipe,

cook something you know without the need for instructions,

look through the cookbook for ideas from the pictures.

8.

You are not sure whether a word should be spelled 'dependent’ or 'dependant’.
You would:

see the words in your mind and choose by the way they look,

think about how each word sounds and choose one.
1

write both words on paper and choose one.
find it in a dictionary.

9.

You are using a book, CD or website to learn how to take photos with your new
digital camera. You would like to have:

1 ' clear written instructions with lists and bullet points about what to do.
I—

a chance to ask questions and talk about the camera and its features,

diagrams showing the camera and what each part does.

many examples of good and poor photos and how to improve them.
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10. A group of tourists wants to learn about the parks or wildlife reserves in your area.
You would:
F take them to a park or wildlife reserve and walk with them.
give them a book or pamphlets about the parks or wildlife reserves,
show them internet pictures, photographs or picture books,

talk about, or arrange a talk for them about parks or wildlife reserves.
11. Other than price, what would most influence your decision to buy a new
non-fiction book?
I" A friend talks about it and recommends it.
It has real-life stories, experiences and examples.

Quickly reading parts of it.

The way it looks is appealing.

12. You are going to choose food at a restaurant or cafe. You would:
choose from the descriptions in the menu.
I- listen to the waiter or ask friends to recommend choices.
choose something that you have had there before,

look at what others are eating or look at pictures of each dish.
13. You want to learn a new program, skill or game on a computer. You would:
r-

- use the controls or keyboard.

read the written instructions that came with the program.
I™ follow the diagrams in the book that came with it.

talk with people who know about the program.
14. You have a problem with your heart. You would prefer that the doctor:

I-

gave you something to read to explain what was wrong.
described what was wrong.

used a plastic model to show what was wrong.
I- showed you a diagram of what was wrong.
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15. You are about to purchase a digital camera or mobile phone. Other than price,
what would most influence your decision?
r-,
.
.
1 J Trying or testing it
Reading the details about its features.

1
The salesperson telling me about its features.
I- It is a modem design and looks good.
16.1 like websites that have:

audio channels where I can hear music, radio programs or interviews,
things I can click on, shift or try.

interesting design and visual features.
interesting written descriptions, lists and explanations

Fleming, N. D. (2001). Teaching and learning styles:
NZ: Neil Fleming.
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VARKstrategies.

Christchurch,

APPENDIX B

METACOGNITIVE AWARENESS INVENTORY
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Metacognitive Awareness Inventory (MAI)
Check True or False as appropriate.
True

1.

I ask myself periodically if I am meeting my goals.

2.

I consider several alternatives to a problem before I answer.

3.

I try to use strategies that have worked in the past.

4.

I pace myself while learning in order to have enough time.

5.

I understand my intellectual strengths and weaknesses.

6.

I think about what I really need to learn before I begin a task

7.

I know how well I did once I finish a test.

8.

I set specific goals before I begin a task.

9.

I slow down when I encounter important information.

10. I know what kind of information is most important to learn.
11. I ask myself if I have considered all options when solving a
problem.

12. I am good at organizing information.
13. I consciously focus my attention on important information.
14. I have a specific purpose for each strategy I use.
15. I learn best when I know something about the topic.
16. I know what the teacher expects me to learn.
17. Iam good at remembering information.
18. I use different learning strategies depending on the situation.
19. I ask myself if there was an easier way to do things after I finish a
task.

20. I have control over how well I learn.
21. I periodically review to help me understand important
relationships.
22. I ask myself questions about the material before I begin.

23. I think of several ways to solve a problem and choose the best one.
24. I summarize what I’ve learned after I finish.
25. I ask others for help when I don’t understand something.

26. I can motivate myself to learn when I need to
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False

True

27. I am aware of what strategies I use when I study.
28. I find myself analyzing the usefulness of strategies while I study.
29. I use my intellectual strengths to compensate for my weaknesses.
30. I focus on the meaning and significance of new information.
31. I create my own examples to make information more meaningful.
*32. I am a good judge of how well I understand something.

33. I find' myself using helpful learning strategies automatically.

34. I find myself pausing regularly to check my comprehension.
35. I know when each strategy I use will be most effective.
36. I ask myself how well I accomplish my goals once I’m finished.
37. I draw pictures or diagrams to help me understand while learning.
38. I ask myself if I have considered all options after I solve a
problem.

39. I try to translate new information into my own words.
40. I change strategies when I fail to understand.
41. I use the organizational structure of the text to help me learn.
42. I read instructions carefully before I begin a task.
43. I ask myself if what I’m reading is related to what I already know.
44. I reevaluate my assumptions when I get confused.
45. I organize my time to best accomplish my goals.
46. I learn more when I am interested in the topic.
47. I try to break studying down into smaller steps.

48. I focus on overall meaning rather than specifics.
49. I ask myself questions about how well I am doing while I am
learning something new.
50. I ask myself if I learned as much as I could have once I finish a
task.

51. I stop and go back over new information that is not clear.
52. I stop and reread when I get confused.

Schraw, G., & Dennison, R. S. (1994). Assessing metacognitive awareness.
Contemporary Educational Psychology, 19,460-475.
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Performance Measure
Please answer the following questions according to what you learn from “Take a
message.”

1.

What is the proper first response when a caller asks for who’s not there?
a. He/she is not here.
b. Can you call back later?
c. Iam sorry.
d. May I ask who is calling?

2.

Which of the following is not a proper brief explanation to the callers that the
person they are looking for is not here?
a. He’s unavailable right now
b. He’s not in the office
c. She’s in a meeting
d. He’s away from his desk at the moment

3.

Which of the following is a proper line following the brief explanation of the
situation?
a. How can I help you today
b. Would you like to talk to someone else in the office?
c. Would you like to leave a message?
d. Do you have anything urgent?

4.

According to “Take a message,” you should always get the caller’s name. If the
caller has already given you his name, what should you do?
a. Go on with the conversation
b. Address the caller with his/her name in the rest of the conversation
c. Keep his/her name in mind
d. Be sure to confirm it

5.

According to “Take a message,” which pairs of English letters sound very similar?
a. B and V
b. B and P
c. B and C
d. None of the above

6.

According to “Take a message,” which of the following word or name has an
alternative way to tell the spelling rather than just speak every letter in the word?
a. Wikipedia
b. Facebook
c. Craigslist
d. Aon
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7.

According to “Take a message,” which of the following is a legitimate reason to
ask the caller to slow down?
a. To get comfortable with the caller
b. Ease the tension in the conversation
c. To show that you respect the caller and you are not rushing for the call
d. To get the spelling right

8.

When you are not sure if you get the spelling right, what is the proper action?
a. Look it up in the dictionary
b. Look at the whole meaning of the sentence and try to guess the meaning of
the word
c. Ask the caller to repeat anything you don’t understand
d. Make your best guess about the meaning

9.

How should you deal with the important information like telephone numbers and
time in the telephone conversation?
a. Make quick notes about them
b. Memorize them
c. Report them immediately to the person the callers are looking for
d. Always repeat and confirm

10. After you have gotten the entire message, what should be the next step?
a. Thanks the caller for calling
b. Repeat it back to the caller to confirm
c. Thanks the caller for calling to leave a good impression
d. Encourage the caller to call again later
11. Which of the following is a proper finish of the call?
a. I will see that he gets the message
b. Thank you very much for calling
c. This is my pleasure to speak with you
d. Have a nice day

Developed by Cho Yan Yam
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